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AfghanistanAbstract Background: Obesity has become a major global health challenge due to established
health risks and substantial increases in prevalence. Being a complex condition it contributes to
burden of chronic diseases by affecting virtually all ages and socioeconomic groups. This study aims
to identify the prevalence of obesity and blood lipid proﬁle and their associated factors in Jalalabad
city, Afghanistan.
Methods and materials: A cross-sectional study was conducted in Jalalabad within May–June 2013.
Multistage random sampling technique was used to enroll 1200 adults of 25–65 years. WHO STEP
wise approach used to collect data on demographic and behavioral factors. Physical measurement
including height, weight and blood pressure was collected and blood samples were drawn in fast
condition for biochemical measurements including blood lipids. Obesity was deﬁned and catego-
rized using body mass index. Descriptive and inferential analyses were performed using SPSS v.20.
Results: The overall prevalence of obesity was 27.4% with signiﬁcant difference between sexes
(35.9% females and 16% males). The mean age was 38.76 ± 11.06 years with 60% female,
71.5% illiterate and 6.3% of smokers. Average total cholesterol, high density lipoprotein, low den-
sity lipoprotein, and total glycerides were 198.8 mg/dL, 39.2 mg/dL, 122.9 mg/dL and 186.1 mg/dL
respectively. Age, sex, education status, use of mouth snuff, rice as a meal, nature of job, diabetes
and high blood pressure were signiﬁcantly associated with obesity.
Conclusion: Approximately one third of adult population in Jalalabad city is suffering from obesity
which is a cause of concern. Blood lipid proﬁle is either borderline or more than average among
study participants which could contribute to non-communicable diseases. Measures such as raising
awareness and lifestyle modiﬁcations may help to reduce the burden of obesity among Jalalabad
adults.
ª 2014 The Author. Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).1. Introduction
Obesity has become a major global health challenge due to
established health risks and substantial increases in preva-
lence.1 Being a complex condition it contributes to burden of
348 K.M.I. Saeedchronic diseases by affecting virtually all ages and socioeco-
nomic groups.2 In 2010, overweight and obesity were estimated
to cause 3.4 million deaths, 4% of years of life lost, and 4% of
disability-adjusted life-years (DALYs).3 Worldwide, the pro-
portion of adults with a body mass index (BMI) of 25 kg/m2
or greater increased between 1980 and 2013 from 28.8% to
36.9% in men, and from 29.8% to 38.0% in women.1 In devel-
oped nations obesity is related inversely to socioeconomic
status (SES) affecting disadvantage group.4 In contrast in
developing economies, overweight and obesity tend to affect
more people from a high socioeconomic background.5–7 With
the use of Indo-Asian-speciﬁc Basic Mass Index (BMI) cutoff
values the prevalence of overweight and obesity was 25% and
10.3% respectively.8 In the Eastern Mediterranean Region
obesity and overweight have reached an alarming level. The
prevalence of obesity among adolescents ranges from 15% to
45% with more occurrences in women versus men.9 Moreover
a systematic review of published papers between 1990 and 2011
showed that overweight and obesity in all age groups of the
EMR countries range from 25% to 81.9%.10 In an Iranian
study the prevalence of overweight, obesity and pathologic
obesity was 40%, 35% and 3% respectively.11 Likewise the
prevalence of overweight and obesity was found as high as
46.9% and 28.8% for males and 26% and 27% for females,
respectively, in a survey in a relatively afﬂuent country like
Cyprus.12 Using anthropometric measurement, the prevalence
of obesity in the United States was found to be 30.5% in a
survey conducted from 1999 to 2000 while in the United
Kingdom, the prevalence is 23% among men and 24% among
women.13,14
Many studies have identiﬁed different factors that could
contribute to the prevalence of overweight and obesity which
include greater age, being female, urban residence, being
literate, socioeconomic status, intake of meat products8,11; die-
tary habits, physical inactivity9; nutrition transition, urbaniza-
tion, marital status, a shorter duration of breastfeeding,
frequent snacking, skipping breakfast, a high intake of sugary
beverages, an increase in the incidence of eating outside the
home, long periods of time spent viewing television, high fat
foods10; waist circumference, total serum cholesterol, low den-
sity lipoprotein, blood glucose, and triglycerides, lower levels
of fruits and vegetables, exercised less time/day and smoke
more cigarettes/day12 and more.
In Afghanistan, due to years of war and conﬂict, few
studies have been conducted to estimate the burden of obesity
in the country. Overweight and obesity in age group of
boys < 20 years, menP 20 years, girls < 20 years, and
womenP 20 years are estimated to be 18.5%, 49.2%,
19.5%, and 42.6%, respectively, while the obesity alone in
same age groups is estimated to be 6.8%, 14.8%, 4.4%, and
13.8% respectively.1 A study in Badghis province of Afghani-
stan in 2002 showed that the prevalence of obesity and over-
weight in female age group of 15–49 years was 1.8% and
11.5% respectively while the mean BMI was 21.1 kg/meter
square.15 In a study in 1997 in children less than 3 years it
was showed that the proportion of overweight was 4%,16 how-
ever, according to anecdotal reports of clinicians in Kabul the
number of people with obesity is increasing day by day. Cur-
rently in Afghanistan, there is lack of reliable information on
burden of non-communicable diseases including obesity, blood
pressure, cancer, and diabetes due to high priority to infectious
diseases while the country is suffering from double burden ofdiseases. The study may assist in estimating the burden of
obesity and risk factors for adult population in Jalalabad city.
The information provided will support strategic decisions and
public health interventions to control and reduce risk factors
and decrease the burden of disease. This study aims to deter-
mine the prevalence of obesity indicated by BMI and blood
lipid proﬁles and its risk factors in Jalalabad city.2. Methods and materials
WHO STEP wise approach17 was adopted and conducted to
determine the prevalence and associated factors for non-
communicable diseases including blood lipids and obesity in
Jalalabad city, Afghanistan. Jalalabad city is the capital of
Nangarhar province located in eastern border of country.
Our target population was adult individuals in age group of
25–65 years of both sexes and gave consent to participate.
Temporary residents (less than six months) and those living
in institutionalized settings along with insecure areas were
excluded from the survey. After statistical calculation, totally
1200 subjects enrolled in the study. Data were collected during
May–June 2013. All four clusters (A–D) and 20 sub-clusters of
expanded program of immunization (EPI) were used for sam-
ple selection. The primary sampling unit (PSU) was sub-
clusters, the secondary sampling units (SSU) were streets/
areas, tertiary sampling units (TSU) were households and
ultimate sampling units (USU) were respondent more than
25 years in the household. In cluster A, B, C and D the per-
centage of study population was 32%, 23%, 22% and 23%
accordingly. Cluster A was more populated and more people
are drawn but the actual number of population is not avail-
able. The interviewer was instructed to ﬁnd a famous masjid
as a ﬁxed landmark or a very populated street within the
boundaries of the selected location and following the bottle
rotating rule proceed to series of households. In each house-
hold interviewer enumerated all persons who were eligible
for our study based on inclusion criteria. The households with
only one person meeting the eligibility criteria were the desig-
nated respondent. For households’ more than one person we
wrote everyone names on a piece of paper before folding to
look similar. Like lottery a member was asked to pick up a
paper to select the designated respondent for this survey.
The methods provide equal chance of being selected for each
member of the households which fulﬁll the requirement of
the survey. Structured and coded questionnaires were used to
collect demographic, socioeconomic, clinical and behavioral
information during interview. Bath scales were used for deter-
mining subjects’ body weight. A ﬂexible measurement tape was
used to measure height of participants. Height and weight
measurements were used to calculate and categorize body mass
index (BMI).18 A tension measurement tape was used to mea-
sure the waist circumference in order to identify central obes-
ity.19 Cuff type sphygmomanometers were used to determine
systolic and diastolic blood pressures and later on it was cate-
gorized as normal and high blood pressure.20 We have devel-
oped operational deﬁnitions to categorize the risk factors in
our study. Hypertension was diagnosed if systolic blood pres-
sure was P140 mm of Hg and/or diastolic pressure P90 mm
of Hg, or diagnosed cases taking antihypertensive drugs.
Pre-hypertension is deﬁned as 120–139 mmHg systolic blood
pressure and/or 80–89 mmHg diastolic pressure. Overweight
Table 1 Demographic and behavioral characteristics of study
participants.
Variables Categories Number (%)
Age in years (missing values = 92)
25–34 444 (41.6)
35–44 298 (27.9)
45–54 203 (19)
55 and over 123 (11.5)
Level of education (missing values = 11)
Illiterate 822 (71.5)
Literate 327 (28.5)
Monthly income (USD) (missing values = 649)
6200 683 (89.3)
P200 82 (10.7)
Smoking status (missing = 51)
No 1039 (93.7)
Yes 70 (6.3)
Mouth snuﬀ use status (missing = 44)
No 994 (89.1)
Yes 122 (10.9)
Fruits serving days per week (missing = 85)
<3 days 759 (70.6)
P3 days 316 (29.4)
Vegetables serving days per week (missing = 16)
<3 days 243 (21.2)
P3 days 901 (78.8)
Kitchen oil (missing = 68)
Liquid 243 (21.2)
Solid 567 (51.9)
Strong physical activity (missing values = 65)
No 703 (64.2)
Yes 392 (35.8)
Moderate physical activity (missing values = 152)
No 405 (40.2)
Yes 603 (59.8)
Sedentary lifestyle in hours daily (missing values = 198)
<3 h 627 (65.2)
P3 h 335 (34.8)
Blood lipid proﬁle and obesity 349was deﬁned as BMI 25–29.9 kg/m2, and obesity as
BMIP 30 kg/m2. Individuals with a fasting blood sugar
(FBS) of P126 mg/dL were considered diabetic. Blood sam-
ples were collected following interview, next day for biochem-
ical testing, keeping eight hours fast and transported in cold
boxes regularly to laboratory section. Samples were processed
by laboratory technicians and supervised by laboratory coor-
dinator and serum separation followed the SOP developed
by provincial and central laboratory technical team. After
shipment of samples to the Central Public Health Laboratory
(CPHL) in Kabul, they were stored at 80 C until biochemi-
cal measurements were completed. Fasting blood sugar, tri-
glycerides, cholesterols, and blood lipoproteins were
measured and categorized. Diabetes Mellitus (DM) and hyper-
tension were deﬁned having a diagnosis of disease or receiving
treatment. During ﬁeldwork the people who were newly diag-
nosed as having hypertension or diabetes were informed by
giving the results timely and in addition to health educations
they were refereed to regional hospital in province for further
management. Research protocol was approved by institutional
review board (IRB) at Ministry of Public Health and informed
consent was taken prior to interview. Data management and
analysis were done using SPSS version 20.21
3. Results
Table 1 shows the socioeconomic and demographic character-
istics of the study participants. The mean age (mean ± SD) of
study subjects was 38.76 ± 11.06 years. Sixty percent were
female and 71.5% were illiterate. Illiteracy was common in
female (75%) as compared to male (25%). The study subjects
were not eager to give information regarding their income,
however just 11% had monthly income of more than 200
USD. Prevalence of cigarette smoking was 6.3% while using
tobacco via mouth snuff (NASWAR) was 11%. The average
number of fruits and vegetables servings per week was
2.93 ± 2 and 5.39 ± 2 respectively. After categorization of
fruits and vegetables (serving per week) it was found that
29.4% of study subjects took three or more serving of fruits
per week and 78.8 were taking three or more serving of vege-
tables per week. Around 51.9% of study participants were
using solid fats in their kitchen for cooking which is almost
double of liquid oil of 21.2%. Strong and moderate physical
activity was 35.8% and 59.8% among study subjects. Approx-
imately 35% spent three or more than three hours as sedentary
daily. The prevalence of underweight, normal weight, over-
weight and obesity was 6.1%, 34.4%, 32.1% and 27.4%
respectively. Furthermore 58.5% were centrally obese using
waist circumference. The average BMI was 27.16 ± 6.87 kg
per meter square (mean ± SD). The average height and weight
were 159.51 cm ± 13.87 cm and 68.70 cm ± 15.12 cm respec-
tively. Fig. 1 shows the distribution of BMI values along with
six categories by sex differentiation such as underweight, nor-
mal, overweight and obesity. The male group had signiﬁcantly
higher weights, heights and waist circumference while the
mean BMI was signiﬁcantly higher in female as compared to
male. The level of LDL cholesterol and triglycerides was signif-
icantly different in male as compared to female. However the
difference in the level of total cholesterol, HDL cholesterol
and fasting blood sugar was not statistically signiﬁcant by
available data. The association of blood lipid with obesity isreﬂected in Table 2 in which there is a signiﬁcant association
between total glycerides and obesity while the other types of
lipids did not show signiﬁcant association. The average serving
of fruits consumptions daily, meat and chicken weekly, height
and weight, systolic and diastolic blood pressures, BMI, tri-
glycerides, total cholesterol, HDL cholesterol, and LDL cho-
lesterol were signiﬁcantly different among obese and non-
obese subjects.
The relationship between factors such as diet, anthropo-
metric measurement, blood pressure, and lipid proﬁle with
obesity is reﬂected in Table 3. It shows odds of being obese
were consistently higher as the age groups were increased.
Females were 2.94 times more likely to be obese as compared
to males (95% CI: 2.18–3.97) which shows sex variation in
obesity. Illiterates were more likely to be obese as compared
to literate (OR = 1.94, 95% CI: 1.41–2.68). We could not
found signiﬁcant association between cigarette smokers versus
obesity while snuffers were less obese as compared to non-
snuffers by a signiﬁcant statistical association. Those who were
Table 2 Anthropometric measurements and lipid proﬁle of study participants by obesity status.
Parameters Obese Nonobese P values
Mean SD Mean SD
Fruits serving daily 1.25 0.72 1.07 0.67 0.000
Vegetables serving daily 5.47 1.99 5.47 1.92 0.069
Meat serving weekly 1.89 1.26 1.67 1.32 0.018
Chicken serving weekly 1.81 1.31 1.54 1.25 0.016
Systolic blood pressure 130.13 22.21 119.55 19.15 0.000
Diastolic blood pressure 84.02 13.62 77.50 12.09 0.000
Triglycerides (mg/dL) 197.27 88.94 181.71 70.44 0.003
Total cholesterol (mg/dL) 203.55 41.29 196.29 42.66 0.012
HDL (mg/dL) 40.43 12.54 38.61 6.18 0.002
LDL (mg/dL) 124.52 33.95 120.40 32.05 0.065
BMI in kg/m2 35.40 6.60 24.06 3.65 0.000
350 K.M.I. Saeedtaking more than three times rice per week were more likely to
be obese (OR = 2.06, 95% CI: 1.41–3.01. Those who were
obese had 1.9 (95% CI: 1.29–2.81) times more odds of being
diabetic. In addition our study found signiﬁcant relationship
between obesity and physical activity in terms of job nature,
blood pressure and triglycerides.Table 3 Statistical analysis of risk/protective factors and obesity o
Variables Categories Obese
Age in years
25–34 91 (22.8)
35–44 86 (31.4)
45–54 66 (33.8)
55 and over 25 (21.2)
Sex
Female 220 (35.9)
Male 73 (16)
Education status
Illiterate 232 (31.2)
Literate 60 (18.9)
Use of mouth snuﬀ
No 263 (28.5)
Yes 23 (18.9)
Rice serving per week
P3 serving 187 (24.6)
<3 serving 56 (40.3)
Nature of job
Nonphysical 232 (31.9)
Physical 46 (15.4)
Central obesity
No 70 (16.7)
Yes 214 (35.7)
Diabetes Mellitus
No 244 (25.8)
Yes 49 (39.8)
Blood pressure
No 162 (22)
Yes 131 (39.5)
Triglycerides
<150 mg/dL 80 (23.1)
P150 mg/dL 213 (29.4)4. Discussion
High prevalence of overweight (32.1%) and obesity (27.4%)
among the Jalalabad citizens was an important ﬁnding of
our study. This prevalence of obesity among adult population
is consistent with similar studies in other regions of the worldf study participants.
Non-Obese Odds Ratios CI 95%
309 (71.2) 1 Reference
188 (68.6) 1.55 1.10–2.20
129 (66.2) 1.73 1.20–2.53
93 (78.8) 0.91 0.55–1.50
393 (64.1) 2.94 2.18–3.97
384 (84) 1 Reference
511 (68.8) 1.94 1.41–2.68
257 (81.1) 1 Reference
659 (71.5) 1 Reference
99 (81.1) 0.58 0.36–0.93
573 (75.4) 1 Reference
83 (59.7) 2.06 1.41–3.01
496 (68.1) 2.57 1.81–3.65
253 (84.6) 1 Reference
350 (83.3) 0.36 0.26–0.49
386 (64.3) 1 Reference
703 (74.2) 1 Reference
74 (60.2) 1.9 1.29–2.81
576 (78) 1 Reference
201 (60.5) 2.31 1.75–3.07
266 (76.9) 1 Reference
511 (70.6) 1.38 1.03–1.86
Blood lipid proﬁle and obesity 351which is clustered around 30%.8 In addition blood lipid proﬁle
including total cholesterol and triglycerides is high among the
sample study. It hypothesizes a question for further research to
ﬁnd the main reasons. Increasing age is affecting positively the
association (level) of obesity at bivariate level. It seems the
older are at greater risk of many non-communicable diseases
including obesity and overweight. Likewise gender as non-
modifying factors has relationship with obesity. It seems that
women are at more risk of obesity as compared to men possi-
bly due to low level of physical activity in the country. Similar
results regarding age and gender are reported by the studies
conducted in a number of Middle East countries such as Bah-
rain, Saudi Arabia, Lebanon and Pakistan.22–25 Due to low
economic situation approximately two third of study partici-
pants are illiterate which is necessary to be taken into account
while formulating health promotion messages. Education level
is affecting obesity which means literate group are more health
oriented and less likely to be obese as compared to illiterate.
The relationship of tobacco use via mouth snuff with obesity
is required to be studied more in future because using snuff
was negatively affected level of obesity. Diabetes and blood
pressure both were associated with obesity which shows the
adult populations are suffering from different risk factors at
the same time. It means that the country is already entered
in epidemic of non-communicable diseases which requires
strengthening efforts for its control and prevention. The signif-
icant association of obesity and blood pressure is well reported
by other studies as well.8 The more level of triglycerides was
signiﬁcantly associated with high level of obesity which make
the person vulnerable to cardiovascular diseases. Screening
for blood lipids as a measure could help in prevention of dysl-
ipidemia and potential health diseases. Nature of job being
more oriented to physical activity was a protective factor
against obesity. This ﬁnding is consistent ﬁnding of other
countries26–28 as well as focus of World Health Organization
(WHO) along with tobacco use, healthy diet and harmful use
of alcohol. This study could not show signiﬁcant associationFigure 1 Graphic distribution of obesity categories by sex.of diet, except using rice as a meal, and obesity but it has been
proved by other studies elsewhere.29
In nutshell it can be concluded that that obesity is a major
public health problem that requires concerted interventions to
be prevented and controlled. Unfortunately the country has
not been able to defeat communicable diseases, however
non-communicable diseases are another burden over the weak
and donor driven health system. Particularly the coexistence of
obesity, blood pressure and diabetes provides a persuasive
basis to explain the speciﬁc factors that contribute to obesity
and relationship between blood pressure, diabetes and obesity
as well as other factors.30 The ﬁndings obtained from this
study can contribute in formulation of more advanced and
national studies to have a generalized picture of non-commu-
nicable disease and their risk factors in the country. It is
recommended that WHO should design a nationwide survey
using STEP wise approach to provide representative data for
making informed decisions by the government.
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